The life of dragonflies: order Odonata by Pimenta, Paloma Cristina & Pelli, Afonso
Ci. e Nat., Santa Maria v.41, e43, p. 01-07, 2019
DOI:10.5902/2179460X32305
ISSN 2179-460X
Biologia-Ecologia Submissão: 20/04/2018    Aprovação: 05/11/2019    Publicação: 03/01/2020
This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.
Artigo Original
The life of dragonflies: order Odonata
Afonso PelliI
Paloma Cristina PimentaII
Abstract
The Odonata Order has a wide geographical distribution. The life cycle is complex, with stage of aquatic nymph, 
the naiad and winged adults. The research was carried out in peer-reviewed journals at the PuMed and Capes 
databases, with the keyword Odonata “and” ecology, when the text was complete and available. The used books were 
researched with insects theme, entomology, available in the collection of the library of the Federal University of the 
Triângulo Mineiro or private collection. The theoretical framework deals with biology, life cycle, sexual behavior and 
biodiversity. The Odonata order needs preserved places to reproduce and develop. Some authors mention that certain 
species of dragonflies can be considered good bioindicators of preserved environment, since they are sensitive to 
environmental changes. Finally, there is a need for further studies on taxonomy, physiology, and ethology to use this 
group as a bioindicator in quick works.
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1 Introduction
Insects constitute the group that dominates the planet 
earth, when one ponders species richness (BORROR, 
DELONG, 2011). They have adapted and evolved for 300 
million years (BYBEE, 2016). In these adaptations there 
are several structural, anatomical, physiological and 
behavioral components that influenced and determined 
these successes (COSTA et al., 2011). Among these com-
ponents we can mention: small size; high diversity food 
items; wing presence; tegument periodically changed, 
including layers in tegument that prevent the loss of 
water and prevents drowning (VEGA, VIOZZI, 2016). 
Reproductive capacity is extremely high, with up to tens 
of generations per year (MIURA, 2017). The development 
goes through different phases, which reduces competi-
tion among individuals of the same species (COSTA et 
al., 2011). But none of these characteristics is unique to 
insects (JOHANNSEN, 2016). The flight was developed 
in birds and mammals, but the insects were the first 
to fly (XUANKUN et al., 2015). Several other groups 
exchange tegument periodically, such as Nematoda or 
even Crustacea and Myriapoda (CORBET, 1999; MAR-
GULIS, SCHWARTZ, 1998). Reproductive capacity is 
similar to some microorganisms such as protozoa, algae, 
bacteria and fungi (HALL et al., 2011). Crustacea exhibits 
more types of larvae or stages of development and does 
not, however, reach irradiation with the same adaptive 
irradiation as insects (SALT, 1963). The relationship 
between insects and plants was probably the key factor 
in success (MIURA, 2017). Among the Order of Insects, 
depending on the author and date approximately 30, 
only five orders are considered megadiverse, that is, they 
have more than 80,000 species, the others have less than 
40,000 species. Megadiverse are Coleoptera, Lepdoptera, 
Diptera, Hemiptera and Hymenoptera (CRANSTON, 
2010). In these Orders the association with plants is stri-
king (WHITEMAN, MOONEY, 2012). It is believed that 
when insects have reduced repellency by searching for 
pollinators, insects have been able to overcome barriers 
through simple processes, such as oxidation, reduction 
or hydrolysis of secondary compounds (MARGULIS, 
SCHWARTZ, 1998). Overcoming these barriers has expe-
rienced high adaptive irradiation and elevated adaptive 
irradiation, which some authors are termed coevolution 
(SORK, STACEY, AVERETT, 1983; KLOTH et al., 2012; 
BILODEAU et al., 2013; PUSTKOWIAK et al., 2017).
With time and the exploitation of natural resources, 
agricultural technologies and urban growth, many po-
pulations have been declining populations even before 
they are described (VILLALOBOS-JIMÉNEZ, DUNN, 
HASSAL, 2016).
The insects of the Odonata Order are usually large 
and showy colors, which pass the adult phase flying 
(BORROR, DELONG, 1964). They are popularly known 
as “dragonfly”, “damselfly”, “washerwoman” or “butt 
wash”. They have a wide geographical distribution; in 
the world 5,400 species are known approximately, being 
2,600 belonging to the suborder Zygopera and 2,800 the 
suborder Anisoptera. In Brazil, 828 species were des-
cribed and distributed in 14 genera (COSTA, SANTOS, 
OLDRINI, 2011). In the world three suborders are found: 
Anisoptera, Zygoptera and Anisozygoptera (BORROR, 
De’LONG, 1964; COSTA, SANTOS, OLDRINI, 2011).
The earliest fossil records (Order Meganisoptera) 
were dated 250 million years ago (CORBET, 1999). With 
occupation registered until the Permian in the period of 
Pangea (COSTA, SANTOS, OLDRINI, 2011). The order 
Odonata and Ephemeroptera (ephemeral), are sisters of 
all other neopterous insects and are direct descendants 
of winged older insects. They have many indications of 
being few conservatives: flight, compound eyes with 
excellent color vision and sharpness, complex sexual 
behavior and life cycle involving aquatic and terrestrial 
environments (BYBEE, 2016).
Some species of this order need places with an optimal 
level of preservation to reproduce and inhabit. Resear-
chers use dragonflies as bioindicators of a preserved 
environment, as this group is characterized as sensitive 
to environmental changes (PINTO, 2016). Researchers 
point out that there are many species of dragonflies that 
have not yet been described (GAMARRA, AOKI, DUTRA, 
2013); and that little is known about the behavior and 
ecological relation of this Order (MIGUEL et al., 2017). 
Therefore, this work seeks to carry out a bibliographic 
survey about the Odonata Order.
2 Methodology
The bibliographic survey was carried out in peer-re-
viewed journals, at PuMed and Capes databases, with 
the keyword Odonata “and” ecology, when the full text 
was available. In books available in the collection of the 
Federal University of the Minas Gerais Triangle, with a 
search for insects and entomology. Also used personal 
collection books and private collection images (PELL 
collection - Uberaba / MG).
3 Biology and life history of dragonflies
In adulthood these insects can be easily identified 
through their body structure. The head has movement 
and large compound eyes very evident. There are chewing 
mouthpieces, large and strong jaws. The thorax vigorous, 
with legs facing forward, as they use their legs to catch 
prey during flight. It presents two pairs of membranous 
(hyaline) wings, in a rectangle and elongated form. The 
abdomen is long and narrow, with a male copulatory organ 
occupying the entire ventral anterior part of segments II 
and III. The size of individuals may be 15 to 175 mm in 
length in some Coenagrionidae and Pseudostigmatidae. 
They have several coloration models such as purple, gre-
en, yellow, blue, red and metallic or pigmentary colors 
(COSTA et al., 2011).
In compound eyes there are structures called Oma-
thids or facets, which is capable of capturing various 
wavelengths of light in the photoreceptors and thus 
transform it into clear and “moving” images, as they see 
almost 250-300 frames per second, unlike humans, which 
distinguish only 15 frames per second. Omathids present 
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themselves in different amounts in the nymph and adult 
phase, this is related to habitat and ecological function. 
Composite eyes help both in identifying their prey or 
rivals, and in partner selection (BYBEE et al., 2012).
Adults of the Anisoptera suborder (Fig. 1) can be 
identified by comparing their landing. They have a 
different front and rear base that guarantees a landing 
with open wings. The suborder Zygoptera (Fig. 2) lands 
with wings on the back and presents the two bases of the 
same wings. Anisozygoptera are restricted to the Asian 
region. In its landing the wings are in the intermediate 
position between Anisoptera and Zygoptera and the 
wings are similar the two suborders (SOUZA, COSTA, 
OLDRINI, 2007).
Figura 1. Odonata Fabricius, 1793, Suborder Anisoptera Selys, 1854, 
Family Libellulidae Rambur, 1842, Genus Orthemis Hagen, 1861, 
Species Orthemis discolor (Burmeister, 1839), kindly identified by 
Prof. Ângelo Barbosa Monteiro Machado; Collected in the munici-
pality of Conceição da Alagoas/MG, rural area, at the Volta Grande 
Research and Development Station (20° 01 ‘32’ ‘S, 48° 13’ 12 ‘’ W), on      
February 7, 1997 by A. Pelli. Material deposited in the PELL collection 
in Uberaba/MG. Photo of the authors.
Figura 2. Exemplary of Odonata Fabricius, 1793, Suborder Zygoptera 
Selys, 1854, Family Lestidae Calvert, 1901, Genus Lestes Leach, 1815, 
Species Lestes bipupillatus Calvert, 1909, kindly identified by Prof. 
Ângelo Barbosa Monteiro Machado; Collected in the municipality of 
Conceição da Alagoas/MG, rural area, at the Volta Grande Research 
and Development Station (20° 01 ‘32’ ‘S, 48° 13’ 12 ‘’ W), on February 
14, 1997 by A. Pelli. Material deposited in the PELL collection in Ubera-
ba/MG. Photo of the authors.
Fossil discoveries show that the most recent ancestor 
of the present dragonflies is the genus Epiophlebia found 
in the heights of the Himalayas at 1,800 to 3,500 m. This 
genus has species with a vibrant appearance, different 
from the Anisoptera and Zygoptera (CORREARD, 2010).
3.1 Life cycle
At the moment of oviposition females are guided by 
the intensity of sunlight reflected by the surface and 
can perform the posture in puddles, rivers, sidewalks, 
streams, swamps, glasses, objects with water or even 
shiny and reflective surfaces (MIGUEL et al. 2017). Juve-
niles undergo incomplete metamorphosis, being called 
‘larvae’ ‘nymphs’ or naiads and are predatory voracious 
in the aquatic ecosystem (LIMA, 1938). More orthodox 
authors choose only the term naiads, which would be 
aquatic nymphs. However, several authors also use the 
term larvae, which could cause confusion, because larvae 
would be used only in the type of development in which 
the pupa is observed. However, as the use of this term has 
been observed, we will also use the terms larva, nymph 
(FIGUEIREDO et al., 2013; NEISS, 2012; GIACOMINI, 
DE MARCO JR, 2008), and naiads in a free way.
The larvae are considered predators that consume 
any other individual, even their similar. In order to feed, 
there are two behaviors: sit-and-wait or active search 
for food. The larvae of the suborder Zygoptera, speci-
fically the Coenagrionidae and Lestidae families, when 
observed in the laboratory, found preference for places 
with greater availability of food and few individuals 
competing for resources. In order to defend its territory 
the larva of Coenagrionidae, it can behave in the same 
way as the posture of eggs in which it rises forward and 
performs mouth attacks against the other individual, in 
these attacks occurs to the loss of body parts and thus 
hinders the larval development of the individuals (LOPES, 
MARCOS JR, 2000). 
The larvae can be classified according to their beha-
vior: wandering, crawling and fossorial. Wanderers live 
stuck in roots of submerged plants, which can be trans-
ported from one place to another. The crawlers live in 
the bottom on stones of the bed of rivers, streams, lakes, 
Iguapé among others. The fossorial ones live buried in 
the substrate and inhabit lotic waters (COSTA, SANTOS, 
OLDRINI, 2011).
Larvae may inhabit lotic or lentic sites or live in ma-
crophytes. The greater abundance of species is found in 
lentic compared to lotic places, this can be attributed to 
the presence of more organic matter. The larvae are found 
using the macrophytes at various stages of development 
or living permanently, for example the genera Aeshna, 
Acanthagrion, Anax, Argia, Boyeria, Hetaerina, Lestes, Me-
gapodagrion, Staurophlebia and Telebasis. Some species 
can develop in aquatic micro-systems such as trunk of 
hollowed-out trees and bromeliads (PINTO, 2016). The 
larvae of the lotic systems are more abundant in places 
where the current is mild and within forests or in rivers 
with less current (PINTO, 2016).
In some cases the larval development of Petaluridae 
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and Cordulegastridae may be until 6 years. In general 
the development occurs in 2-3 month in various genus 
of libelulids (MISOF, 2002).
3.2 Sexual Behavior
The sexual dimorphism is common, in which males 
and females present morphological differences. Since 
in most cases males have different staining and sizes 
of females (COSTA, SANTOS, OLDRINI, 2011). In the 
Calopterygidae family, species dimorphism is common, 
with the female having more brownish colors and brightly 
colored males (BYBEE et al., 2012).
Every day males as territorialist behaviors arrive at the 
edge of a water source and mark their territory posing 
on the leaves. This will be your territory for one day. 
Females only visit places when the sun is warmer. When 
male realizes another male starts to make several very 
fast turns around the other but without physical contact, 
this process has already been observed for an hour, but 
usually occurs in 1.5 minutes. The action of the intruder 
may be to retreat or compete for territory, performing 
the same resource-rich movement that can offer a better 
advantage when choosing the female partner (LOPES, 
MARCOS JR, 2000).
In the Calopteryx species, the females analyze the place 
of ovoposition in relation to the food resource present in 
the habitat. The factor influencing the choice involves 
the existence of more leaves of plants submerged in wa-
ter. The male that protects a territory with more leaves, 
may be the one chosen for copulation. After copulation 
the females introduce eggs into the vegetation along the 
water source. And the males remain in place for a time 
to aggressively defend the existing resources for their 
offspring (LOPES, MARCOS JR, 2000).
Sexual behavior may vary between species, but ge-
nerally males prior to intercourse deposit the sperm 
into the copulatory tract in the abdomen and perform 
downward and forward movement. Sexual selection 
occurs when females choose the partner. A different 
case of reproduction occurs in the genus Ischnuran, and 
when the female does not copulate it then performs the 
parthenogenesis or polyandry, these strategies consists 
of reproducing hatchlings with 1n haploids to guarantee 
the survival of the species (BYBEE et al., 2016). 
The reproductive behavior of these insects in some 
cases was observed 25 minutes of copula and during 
this period this pair may be perched or flying (COSTA, 
SANTOS, OLDRINI, 2011).
In the adult phase these insects of the order Odonata 
use the water to make the laying of their eggs (COSTA, 
LIMA, 1938). After the eggs are deposited in a water body, 
it occurs at seven to ten days in tropical and subtropi-
cal climates, the larvae perform three main behaviors: 
breathing, feeding and refuge. The distribution and 
abundance of the larvae have a direct relation with the 
substrate that can affect the presence of some Odonata 
species. Water bodies may present temporal and spatial 
changes. Some species are not found in places where 
changes in physical structure, organic composition, 
stability and heterogeneity in the substrate and debris 
occur (COSTA, SANTOS, OLDRINI, 2011; OLIVEIRA, 
TAKEUCH, CERUTTI, 2013).
3.3 Biodiversity
In the twenty-first century, urbanization happens 
uncontrollably and thus the environments are modified, 
devastated and polluted by the action of man. This causes 
the extinction of several species (VILLALOBOS-JIMÉ-
NEZ, DUNN, HASSAL, 2016).
The lack of conservation of the biodiversity of Odonata 
species is due to lack of information about its importance 
to the environment. The scarcity of wildlife inventories 
in many areas does not show the true reality about the 
distribution and abundance of the Order (GOERTZEN, 
SUHLING, 2013).
The distribution of Anisoptera and Zygoptera has a 
strong relation with the state of preservation of aquatic 
environments. The suborder Anisoptera, has the largest 
body and needs a higher temperature for its maintenan-
ce, are found in already degraded areas. The species of 
the suborder Zygoptera are smaller and do not depend 
on a high temperature for their metabolism, so they 
have preference for places where there is preservation 
of marginal vegetation with a more shady environment 
(MIGUEL, et al., 2017). The most heterogeneous mi-
crohabitat presents greater species richness. Thus in 
homogeneous environments we have a smaller number 
of species (VILELA, FERREIRA, DEL-CLARO, 2016).
Their occurrence may be related to biotic and abiotic 
factors such as predator presence, salinity levels, acidity, 
solar incidence, vegetation, availability food, temperature 
and altitude, with different levels of habitat specificity. 
These insects can occupy any environment such as shallow 
pools, with no aquatic plants exposed to sunlight, to 
large pools covered by macrophytes, as well as marshes, 
mangroves and small pools in the shade, associated with 
river systems in forest areas and Veredas (PINTO, 2016).
Dragonflies are important top-chain predators in 
aquatic and terrestrial environments and are conside-
red good models of study in behavioral, ecological and 
evolutionary research. They can be seen as species flags 
or umbrellas, for conservation actions (PINTO, 2016). In 
degraded aquatic environments, it is possible to find a 
large number of individuals of the Anisoptera suborder, 
since in these conditions they present high competitive 
ability (JUEN et al., 2013).
As with the other groups, the classical taxonomy is still 
preponderant and more accepted for the identification 
of the taxonomic categories (RAFAEL et al., 2012). Ac-
cording to some authors, identification using molecular 
biology techniques is promising. However, there are still 
no quick, practical and reliable methods available in a 
database (KOROIVA, et al., 2017).
However, considering that we do not yet know most 
of the species that are thought to exist, this moment is 
distant, since most species may be extinct even before 
we know them.
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4 Discussion
Throughout the article, we presented the morpho-
logical and physiological strategies that provided this 
group with peculiarities in evolution (VEGA, VIOZZI, 
2016). The description of the way of life of the larvae and 
their behaviors were important to begin the studies of 
environmental preservation, as organic bioindicators 
(VILLALOBOS-JIMÉNEZ, DUNN, HASSAL, 2016).
The reproductive behavior already described in some 
species despite presenting general patterns, also denotes 
unique characteristics, not always associated with taxo-
nomic categories. In the reproductive behaviors already 
identified, in some cases it is observed a territorial dispute 
intraspecific and sometimes interspecific; and may even 
result in predation or only physical damage of greater or 
lesser extent, such as loss of parts of a limb. The male 
can monitor or guard the female and ovoposition, fly 
during intercourse, eliminate the sperm from previous 
intercourse through the sperm sucking behavior, before 
intercourse (BYBEE et al., 2016).
In the subject of biodiversity are presented charac-
teristics of the suborders Zygoptera and Anisoptera in 
relation to the presence in preserved or anthropized 
environments. And the studies indicate that the subor-
der Zygoptera is a specialist group and inhabits more 
preserved places, while the Anisoptera suborder is more 
generalist and also inhabits sites that have undergone 
environmental modifications (MIGUEL, et al., 2017).
Larvae and adults of Odonata are considered top-chain 
predators, which denotes the importance of these indi-
viduals in environments, since the absence may promote 
local extinction of other species and loss of diversity 
(COSTA, SANTOS, OLDRINI, 2011; OLIVEIRA, TAKE-
UCH, CERUTTI, 2013).
5 Conclusions
The current knowledge of the insects of the Odonata 
order is still very limited considering that many species 
have not been described, how much more to identify 
behaviors and to know life history or proteins produced 
(KOROIVA, et al., 2017).
The stages of the life cycle have been well defined but 
almost nothing is known about the behavior of larvae 
and naiads of several species. In Brazil, in some regions 
there is a high rate of rainfall, and these insects reproduce 
in ponds, lagoons, swamps and trails. The individuals 
of the suborder Anisoptera are classified as generalists, 
since they inhabit places that have already undergone 
anthropic actions. While Zygoptera species are mostly 
found only in more preserved sites being classified as 
specialists (COSTA et al., 2011).
The relationship of these insects with the environment 
is also a strong point for research, considering the gap 
that exists in this area; because some species are experts 
and depend on preserved site while others do not (LOPES, 
MARCOS JR, 2000; COSTA, SANTOS, OLDRINI, 2011).
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